Figure 4. Profit profiles of cost-
minimizing and profit-maximizing firms
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Contractor seeks to determine the value of undertaking
i specific contract by analyzing the ex post value of the
Budget parameter, Figure 2 (p. 19) shows alternative
combinations of the cost-sharing and incentive fee ratios
'iven that the budget parameter has an unusually low
^alue of 0.80 and the same internal discount rate and
earning parameter as in Figure I.5 Again, all combi-
nations which occur to the right of the lines result in
perverse incentives to the contractor.

A comparison of Figures 1 and 2 shows that a de-
:rease in the budget parameter causes a reduction in
:he incentive to incur convenience costs, This is because
3 reduction in the budget parameter diminishes the link-
ige between prior costs and subsequent budgets, thereby
decreasing the potential return to the contractor for
.ncurring convenience costs.

A major conclusion of this analysis is that incentives
change with varying lot sizes. As lot sizes increase, there
.s a relatively greater chance that a particular combi-
lation of the cost-sharing and incentive fee ratios will
result in incentives for incurring convenience costs. This
effect is so strong that if all of the parameters are set
:o the most unfavorable points of their ranges, a year-
to-year increase of only slightly more than 60 percent
.vill result in perverse incentives to the contractor, (These

s Alternative values of the various parameters are explored
ror the case of no learning and constant lot sizing in Eager,
Tones and Sontheimer, op. cit. Observed ranges of values for
'he cost incentive ratio, the incentive fee ratio, and the firm's
'nternal discount rate indicated in that simpler model that the
salue of 0,80 for the budget parameter is unusually low.

values are a budget parameter of 0.80, a learning pa-
rameter of 0.80, a firm internal discount rate of 0.25,
a cost-sharing ratio of 0.40, and an incentive fee ratio
of 0.08.) Any movement of parameters toward more
realistic values will reduce the required year-to-year
increase in lot sizes while maintaining the perverse in-
centive result.

An illustrative example

A detailed example will serve to clarify these general
points and to illustrate several new ideas. Consider the
following procurement pattern, where the numbers rep-
resent the purchase quantities in seven consecutive pe-
riods; 10, 15, 20, 25, 20, 15, and 10. Assume a com-
petitive cost of $100 in the first period and a learning
parameter of 0.90. (This information is sufficient to fully
determine the competitive cost function for all seven
periods.) Let the cost-sharing ratio be 0.20 and let the
incentive fee ratio be 0.10; both of these are values
actually found in practice. Let the contractor's proposed
costs in the first period be $110, in which case the budget
would be $121. Assume further that the upper limit on
actual costs in any period is 12.5 percent above the
proposed costs for that period and that there is a limit
on cost incentive payments of 5 percent of proposed
costs. Finally, assume that all costs are incurred in al-
lowable categories, that the budget parameter is 1.0,
and that the contractor's internal discount rate is 0.20.

Using these values, one can demonstrate that there
exist incentives for the contractor to invest in conven-
ience costs in the first three periods and incentives to
attain competitive costs in the last four periods, The
presence of these proper cost incentives in the last four
periods is due solely to the declining lot sizes in these
periods. The effects of these values on actual cost per-
formance and the resulting profits can be illustrated
with two cases; that of the cost-minimizing contractor
and that of the profit-maximizing contractor,

Figure 3, which contrasts the discounted cost per-
formance of the two cases, shows that the cost incentives
are such that the profit-maximizing firm allows full ex-
pansion of the convenience costs in the first three pe-
riods. In period four, the profit maximizer begins to
reduce its convenience costs and, solely in the interest
of profits, starts the transition toward competitive costs.
Notably, the profit maximizer does not move imme-
diately to the competitive cost level because of the limit
on cost incentive payments that can be made to the
contractor in any one period. For the last three periods,
the costs of the profit maximizer are indistinguishable
from those of the cost minimizer.

In the fourth period of Figure 4, which profiles the
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